Decrease in sarcoglycans and dystrophin in failing heart following acute myocardial infarction.
Genetic defects in several sarcoglycans (SGs) and dystrophin (Dys) play a critical role in cardiomyopathy. The present study was designed to determine whether changes in SGs and Dys might occur in animals with chronic heart failure (CHF) induced by acute myocardial infarction (AMI), which have no genetic defects. AMI was induced by the left coronary artery ligation (CAL) in rats. The hemodynamic parameters of the 2- and 8-week CAL (2w- and 8w-CAL) rats were measured and the myocardial SGs, Dys, calpain, and calpastatin levels were determined by the Western blot method. Myocardial calpain-like protease activity was evaluated as caseinolysis activity. Increases in left ventricular end-diastolic pressure (LVEDP) and right ventricular systolic pressure, and a decrease in +/-dP/dt were observed at the 2nd week, whereas cardiac output index (COI) was preserved. In contrast, the 8w-CAL rats showed a further increment in LVEDP with low COI. alpha-SG of the viable left ventricle (LV), and septum (Sep) of the 8w-CAL rat decreased (60-70% of the control). The alpha- and beta-SGs of the right ventricle (RV) of the 2w- and 8w-CAL rats were reduced, while gamma- and delta-SGs in the three regions did not change significantly. Dys in the viable LV and RV of the 8w-CAL rat decreased (75% of the control). The amount of m-calpain in the three regions of the 2w- and 8w-CAL rats increased (140-200% of the control), whereas the endogenous calpain inhibitor, calpastatin, did not change significantly. The in vitro degradation studies using purified m-calpain or cytosolic fractions of the 8w-CAL rat heart suggested a reduction in SGs and Dys by calpain. The results suggest that a decrease in SGs and Dys may play an important role in the pathophysiology of CHF following AMI.